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Seven Underwriter's rotary fire-pumps were used, all belt driven by electric motors, but on account of the severe service for which they were illy adapted an average of 50% of the pumps were out of service and undergoing repairs.
The material sluiced was fine yellow sand, common to all the pine country of northern Michigan, and was handled in semi-circular steel flumes, 30 inches diameter, in 10-foot sections, lapped 6 inches, and laid on 8% to 9% grades.
The river, flowing a minimum of 700 second-feet, was diverted through the spillway channel or waste-gate section of the dam by rock-filled timber cribs sunk across the channel to be occupied by the hydraulic-fill. A low fill cf long, flat slope was then made under water on the up-stream side of the crib by hydraulically sluicing material into the channel from the bluff, 75 feet higher than the top of the dam at one side. The temporary closing cribs, when thus faced with a sluiced fill on the down-stream side, were made nearly tight under a head of 15 feet of water, demonstrating the possibility of making tight embankments with material deposited under water by hydraulic sluicing.
Prior to beginning the permanent embankment a continuous row of steel sheet piling was driven through sand and gravel 20 to 40 feet deep to and into a layer of hard-pan underlying. On top of this line of sheet piling a reinforced concrete core-wall, 12 inches thick, was built to the top through the embankment and 2 feet above the water surface to serve as a wave protection as well as a cut-off to prevent seepage through the fill.
The dam extends from the power-house located in the center of the channel to the highest bluff bank of the river at one side, a distance of 200 feet. It has slopes of 2-J on 1 to 6 on 1 on the up-stream side, and 2 on 1 to 4 on 1 on the down-stream side. The nozzles used at the face of the excavation were attached to 4-inch rubber hose and clamped to a 12-foot plank pivoted to a standard, by which two men could readily control its action. The nozzles tapered in 24 inches from 4 inches to U inches. The greatest distance to which material was moved in the flumes was 800 feet. These flumes were supported on light pole trestles, easily erected and moved.
As an incident to the construction of the dam, a fill of 20,000 cubic yards was made by hydraulic sluicing for an approach to a highway bridge, just below the dam, using a 3-inch Gould rotary fire-pump, driven by 30 H.P. motor, the material being delivered into the fill in a sheet-iron flume 20 inches wide, 5 inches deep, on 15% grade. Cost data kept on 3000 cubic yards of this fill showed a total cost of 1.4 cents per cubic yard for labor.